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ABSTRACT 



In each optional area of an object to be photographed, image 
data obtained when a strobe (10) flashes a light and a CCD 
(3) is exposed to light from the object is compared with 
image data obtained when the CCD (3) is exposed to light 
from the object without flashing a light from the strobe by 
a data processing section 6. A CPU (12) then determines 
how much the light of the strobe contributes to photography 
in the each area which has been compared. After that, the 
CPU (12) suitably selects either a white balance control 
value given when the strobe does not flash a light or a 
predetermined white control value given when the strobe 
flashes a light and performs final white balance control. Both 
of the values are determined based on sensor data transmit- 
ted from a color measuring sensor (9) or based on an image 
signal transmitted from the CCD (3). 



12 Claims, 6 Drawing Sheets 
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ELECTRONIC STILL CAMERA 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electronic still camera 
in which an object to be photographed is picked up by an 
image pickup element, such as a charge coupled device 
(CCD), and image data of the object output from the image 
pickup element is stored in a memory means while consid- 
ering white balance. 

2. Description of the Prior Art 

Generally, a color temperature is used to indicate charac- 
teristics of light impinging on a photographic object and is 
expressed by an absolute temperature °K (kelvin). 
Conventionally, in a normal television set, the standard of a 
color temperature used when an object is photographed is 
3200° K of illumination light of a studio lamp, and colora- 
tion of the object illuminated with the niumination light of 
the color temperature is properly reproduced. 

On the other hand, there are many scenes when photo- 
graphing an object, namely, various photographing places 
and situations. The color temperature of illumination light 
for illuminating the object depends on the respective scenes. 
Specifically, there is a difference in color temperature 
between natural light, such as sun light, and artificial light, 
such as a fluorescent lamp or an incandescent bulb. Further, 
referring to, for example, the natural light, there is a differ- 
ence between fine weather and cloudy weather or between 
day time and evening. In the case of candles and incandes- 
cent bulbs, the color temperature is in the vicinity of 
approximately 2,000° K, and in the case of bluish light, such 
as that of fine weather, the color temperature is in the 
vicinity of 10,000° K. According to photographing 
conditions, photographing situations, and environments, the 
object reaches various color temperature states. 

If the object under the illumination light of different color 
temperatures as described above is picked up by a video 
camera which performs all the same signal processing 
regardless of the different color temperatures, the basis of 
the white balance of white=R+G+B (R«G~B) is ruined, and 
therefore accurate coloration cannot be reproduced. 
Accordingly, in order to properly reproduce the coloration 
according to the respective photographing scenes, it is 
necessary to correct image signals by electrical processing 
so that the sensitivities, amplification degrees, etc. of the 
color signals R, G, and B are balanced. Such electrical 
processing is called a white balance adjustment. This auto- 
matic correction is called AWB control, i.e., automatic white 
balance control. 

In the AWB control, for example, use is made of a sensor 
for detecting a R (red) component and a sensor for detecting 
a B (blue) component. Signals from the sensors are passed 
through a logarithmic compression-subtraction circuit and, 
from the ratio between the R and B signals, information 
about color temperature is obtained. According to the color 
temperature information, a gain of each color signal is 
controlled. 

The electronic still camera using a CCD also adopts the 
AWB control. In the electronic still camera performing 
strobe photography, within the range of arrival of strobe 
light at the object, the AWB control is carried out on the 
basis of the color temperature of a strobe color. In this 
photography, within the range of non-arrival of the strobe 
light, the AWB control is carried out on the basis of the color 
temperature of other illumination light. When the strobe 
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photography is carried out in this way, consideration must be 
given to the color temperature. Therefore, various devices 
have been proposed and embodied in order to cope with 
changes in color temperature which is a standard in the 

5 strobe photography. 

For example, in an electronic still camera disclosed in 
Japanese Patent Laid-Open Publication No. Hei 2-288575, 
if, as a result of distance measurement, a photographic 
object is within the distance range within which strobe light 

1° sufficiently arrives at the object, white balance control is 
carried out based on a predetermined AWB control value 
(AWB control value for strobe light) given when the strobe 
light is emitted. Further, in the electronic still camera, if the 
object is at a far distance which the strobe light cannot cover, 

15 a suitable AWB control value is set based on the color 
temperature of the strobe light and the color temperature of 
the object itself to carry out the white balance control. 

Further, in an image pickup device disclosed in Japanese 
Patent Publication No. Hei 5-75314, at the time of strobe 

20 photography, the quantity of light of illumination light 
different in color temperature from strobe tight is detected to 
correct an AWB control value. 
However, in the electronic still camera of No. Hei 

^ 2-288575, according to the distance to a main photographic 
object, either an AWB control value for strobe emission or 
an AWB control value for illumination of the background is 
selectively used to carry out the white balance control. 
Therefore, in a scene in which the main object at which 

30 strobe light can arrive and its background at which the strobe 
light cannot arrive are mixed, there is a problem in that white 
balance for only one of the object and the background is 
adjusted, and therefore proper which balance cannot be 
made for the whole photographing image plane including 

35 the object and the background. 

Further, in the image pickup device of No. 5-75314, 
intermediate white balance control between the object and 
the background can be made, but a problem resides in that, 
as in the other conventional electronic still camera, a case 

40 occurs in which proper white balance cannot be made for the 
whole photographing image plane. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 

45 an electronic still camera in which, even in a scene where a 
main object at which the light of a strobe can arrive and its 
background at which the strobe light cannot arrive are 
mixed, proper white balance can be made for the whole 
photographing image plane including the object and the 

50 background. 

To achieve the object, an electronic stilt camera according 
to the present invention comprises an image pickup element, 
such as a charge coupled device, for picking up an object; a 
frame memory for temporarily storing image data output 

55 from the image pickup element; comparison means for, in 
each optional area of the object, comparing at least image 
data obtained when the image pickup element is exposed to 
light from the object after a strobe flashes a light with image 
data obtained when the image pickup element is exposed to 

60 light from the object without the strobe flashing a light; 
determination means for determining how much the light of 
the strobe has contributed to the each optional area which 
has been compared by the comparison means; white balance 
value fixing means for fixing a white balance control value 

65 given when the strobe does not flash a light; and white 
balance control means for, with respect to image data 
obtained when the image pickup element is exposed to light 
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from the object after the strobe flashes a light, controlling 
white balance such that, in the each compared area, either a 
white balance control value fixed by the white balance value 
fixing means or a predetermined white balance control value 
given when the strobe flashes a light is selected in accor- 
dance with a determination made by the determination 
means. 

According to the electronic still camera thus arranged, the 
contribution degree of the light of the strobe is determined 
in each optionally selected area of a picked-up image, and 
suitable selection is made between a white balance control 
value fixed by the white balance value fixing means which 
is a value given when the strobe does not flash a light and 
a predetermined white balance control value given when the 
strobe flashes a light, and accordingly the final white balance 15 
control is performed. As a result, for example, even in a 
scene where there are mixed a main object at which the light 
of the strobe can arrive and its background at which the 
strobe light cannot arrive and which is illuminated with light 
other than the strobe, both the object and the background are 20 
photographed in a good state in which the white balance is 
maintained between the two. 

Further, based on the contribution degree of the light of 
the strobe which is determined by the determination means, 
a white balance control value in each area of the object is 25 
suitably selected and set from values ranging from the white 
balance control value fixed by the white balance value fixing 
means to the predetermined white balance control value 
given when the strobe flashes a light. Accordingly, the 
variation of the white balance at a boundary line between the 
main object and the background can be made smoother, and 
thereby natural white balance control is carried out. 

Further, if there is provided a regulation means for regu- 
lating an allowable width of a control value suitably selected 
from values ranging from the white balance control value 
fixed by the white balance value fixing means to the prede- 
termined white balance control value given when the strobe 
flashes a light, an AWB control value is prevented from 
abruptly varying between the respective areas of the object. 
As a result, natural white balance control can be carried out. 

Further, if there is provided an object movement detection 
means for detecting the movement of the object by com- 
paring image data of a plurality of picked-up images, when 
this object movement detection means detects that the 45 
amount of movement of the object is larger than a prede- 
termined amount, a predetermined white balance control 
value in the flashing of the strobe can be selected to perform 
the white balance control. Accordingly, by comparing 
images which have been obtained individually in time, white 50 
balance control using an AWB control value for the light of 
the strobe can be performed when the object moves quickly 
or when the camera is in panning. Therefore, malfunction is 
prevented. 
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a predetermined white balance value in the flashing of the 
strobe is selected perform the white balance control. 

Accordingly, in a special scene, such as that of backlight, 
the processing of white balance based on comparison 
between data obtained when the strobe flashes a light and 
data obtained when the strobe does not flash is not per- 
formed. Therefore, malfunction is prevented. 

Further, if there is provided an amplification means for 
amplifying image data about an area of the object in which 
non-arrival of the strobe light is determined by the deter- 
mination means and the quantity of light is smaller than a 
predetermined quantity, it is possible to amplify a luminance 
level of image data in an area of the object at which the light 
of the strobe does not arrive and which is dark. As a result, 
unbalance of brightness in the image is overcome. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram schematically showing a circuit 
construction of an electronic still camera for explaining an 
embodiment of the present invention. 

FIG. 2 is a timing chart of the operation mainly of white 
balance in the electronic still camera in the embodiment. 

FIGS. 3 and 4 are explanatory views of first and second 
images photographed by the electronic still camera, respec- 
tively. 

FIGS. 5(A) and 5(B) are explanatory views of a part of a 
pixel of a CCD of FIG. 1. 

FIGS. 6 and 7 are explanatory views, each showing an 
example of a contour image of a main object on the CCD of 
the photographed images of FIGS. 3 and 4. 

FIG. 8 is an explanatory view showing another example 
of the circuit construction of the electronic still camera of 
FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred embodiment of the present invention will 
be described hereinafter with reference to the drawings. 

FIG. 1 is a block diagram showing a constitution for 
explaining one embodiment of the present invention. In FIG. 
1, an electronic still camera comprises a photographic lens 
1, a shutter 2, a CCD 3 which is a solid image pickup 
element (an electronic image pickup element), an image 
signal processing section 4, a frame memory 5, a data 
processing section 6, a data compression/extension section 
7, a memory card 8 as an external recording medium, a color 
measuring sensor 9 for obtaining color temperature infor- 
mation relating to R signal and B signal, a strobe 10, a switch 
11 (a photographic switch), and a CPU (a central processing 
unit) 12 as operation control means. 

The external switch 11 comprises a first release switch 



Further, when an image picked up when the strobe does 55 11a and a second release switch lib which are sequentially 



not flash a light is smaller in quantity of light than a 
predetermined quantity uniformly over substantially the 
whole surface of the image, a white balance control value 
fixed by the white balance value fixing means or a prede- 
termined white balance control value in the flashing of the 60 
strobe is selected in each area of the object to be determined 
by the determination means with respect to image data 
obtained when the image pickup element is exposed to light 
from the object after the strobe flashes a light. 

On the other hand, in the case of, for example, backlight 65 
(counterlight) by which a picked-up image is not uniformly 
darkened over substantially the whole surface of the image, 



turned on by the operation of a photographic button (a push 
button), not shown. That is, the external switch 11 employs 
a 2-push type construction so that in a first pushed state 
where the photographic button is pressed down by a stroke, 
the first release switch is turned on, and in a second pushed 
state where the photographic button is pressed down by full 
stroke (the fully pushed state), the second release switch 116 
is turned on. Since this construction is known, a detailed 
description thereof is omitted. 

The shutter 2 is opened by turning on the second release 
switch 116 of the external switch 11. When the shutter 2 is 
opened, an object (a photographic subject) and its back- 
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ground are guided to the CCD 3 through the photographic FIG. 2 is a timing chart of the operation of mainly white 

lens 1 and the shutter 2, and an object image and a back- balance control of the electronic still camera shown in FIG. 

ground image are formed on the CCD 3. At this time, the 1. By turning on a power switch, not shown, sensor data 

CCD 3 is subjected to photoelectric conversion according to from the color measuring sensor 9 is input into the CPU 12. 

the quantity of light from the object and the background, and 5 At this time, the CPU 12 is in a state of standby for the 

outputs an analog image signal which is received by the turning-on of the external switch 11. 

image signal processing section 4. When the first release switch 11a is turned on by the 

The image signal processing section 4 is provided with a operation of the external switch 11, the CPU 12 performs the 

DCS (Correlated Double Sampling Circuit) for receiving an control and processing of AE (automatic exposure) and AF 

output from the CCD 3 to carry out digital signal processing, 10 (automatic focussing) through a means, not shown. Since 

an analog/digital conversion circuit, and so on. Moreover, this configuration can employ a known mechanism of a 

the image signal processing section 4 converts an analog camera, a description thereof is omitted, 

image signal from the CCD 3 into image data of a digital Further, when the first release switch 11a is turned on, the 

signal and outputs the resultant data. CPU 12 decides the AWB control value (1) by the sensor 

The image data subjected to the digital signal processing 15 data from the color measuring sensor 9. The CPU 12 then 

is written into the frame memory 5 by the control of the data transfers this AWB control value (1) to the data processing 

processing section 6. The frame memory 5 comprises a section 6. 

DRAM for temporarily storing image data. The data pro- When, from the control and processing of the AE and AF, 

cessing section 6 performs the control of write and read of it is determined that the quantity of light of a photographing 

image data to and from the frame memory 5 and the 20 scene is smaller than a predetermined quantity and the scene 

comparison of image data. is dark and therefore a flash of light of the strobe is required, 

Further, the data processing section 6 is used as compari- the CPU 12 transfers a preset AWB control value for the 

son means for comparing two image data stored in the frame strobe light in the strobe 10 to the data processing section 6. 

memory 5. As one example of these comparisons, the ratio In this state, when the second release switch lib of the 

between the data corresponding to the same pixel is taken, 25 external switch 11 is turned on, the CPU 12 causes the strobe 

and the value of the ratio will be a contribution degree of a 10 to emit a flash of light so that first exposure is performed, 

strobe light specified by the present invention. At least two The image data obtained in the first exposure is stored in the 

or more AWB control values can be transferred to the data frame memory 5 via the data processing section 6. 

processing section 6. ^ After the first exposure, the CPU 12 instructs to perform 

Moreover, the data processing section 6 is used as white second exposure in which the strobe light is not emitted to 

balance control means which selects the AWB control value obtain image data. By the way, the conception of the image 

every pixel on the basis of the aforementioned comparison data obtained as a result of the exposure in which the strobe 

result, and controls a color gain to output it to the data light is not emitted includes that of image data obtained as 

compression/extension section 7. 35 a result of exposure carried out in such a manner that, for 

The data compression/extension section 7 is provided so example, the quantity of the strobe light is made small so 

that, when image data is input from the data processing that the strobe light can hardly arrive at the object, 

section 6, the image data is compressed to transfer it to the Thereafter, in the data processing section 6, the image 

memory card 8, The memory card 8 stores the image data data obtained in the second exposure is compared with that 

subjected to the data compression processing in the data 4Q obtained in the first exposure. That is, the data processing 

compression/extension section 7. On the other hand, the data section 6 calculates the value of a/b indicating a contribution 

compression/extension section 7 is provided so that, when degree of the strobe light, wherein a is image data obtained 

image data is input from the memory card 8, the data is in the first exposure in which the strobe light is emitted, and 

subjected to extension processing to input the resultant b is image data obtained in the second exposure in which the 

image data into the CPU 12. 45 strobe light is not emitted. 

The color temperature information data from the color The CPU 12 judges that, when a/b-1, the pixel is in an 

measuring sensor 9 is input into the CPU 12. area at which the strobe light does not arrive and, when 

The CPU 12 is used as the AWB control value decision a/b>l, the pixel is in an area at which the strobe light fully 

means in which when the first release switch 11a of the arrives. On the basis of the result of the comparison, the data 

external switch 11 is turned on, the AWB control value is 50 processing section 6 corrects the color gain by the AWB 

decided by the sensor data from the color measuring sensor control value (1) for the pixel at which the strobe light does 

9, and transfers at least two or more thus decided AWS not arrive (the object area) and^orrects'thVcgbT^frbTthT7 

control values to the data processing section 6. Moreover, cAWIT^troTvjQ^ 

the CPU 12 converts the digital image data subjected to the ^the^qt^lig^ 

data extension processing by the data compression/ 55 (datojgj ffi 

extension section 7 into the image data to output it as a The value a/b which is a contribution degree of the strobe 

reproduced image signal to a liquid crystal display unit or light represents a quantity affected by the strobe light, 

the like, not shown. Further, the CPU 12 is used as a Accordingly, the AWB control value is selected according to 

determination means for determining a contribution degree the value a/b, and a suitable value is selected from values 

of the strobe light every object area from the two image data so ranging from the AWB control value (1) to the AWB control 

compared by the data processing section 6 as the comparison value for strobe light by the CPU 12. Accordingly, the white 

means. The CPU 12 further also serves as an object detection balance control can be carried out on the basis of a more 

means for detecting the movement of an object from a appropriate AWB control value. 

difference between the compared two image data. Further , as described above, uTtnlTcase. wh^e the. AWB^ 

Next, the function of the CPU 12 of the electronic still 65 Ccc ^ol-valu e-is-suitably^selected^a^Icliangedle^ry-pixeP 

camera constructed as described above will be explained (ribiect-area)~fc _yana131 ^ 

with reference to FIGS. 1 and 2. liEu^^'bylufcCPJ^ 
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^rnent o f-ttiiToEject-is - quick, - the AWB - control-value-canno t* This makes it possible to simplify the construction of the 

CbelacuteljCcHai]^ hardware in the control system. 

gcciirreQce of erroneou ^penitiorD i n this case, the first exposure in which the strobe light is 

When the movement of the object is quick, since accurate emitted is carried out and then the second exposure in which 

comparison every pixel is difficult, the following processing 5 the strobe light is not emitted is carried out, as described 

is carried out. For the comparison, the data processing above. The CPU 12 controls the data processing section 6 to 

section 6 and the CPU 12 are used. cause characteristic portions, such as a contour in the image, 

Also, in this case, after the completion of the first expo- to be extracted as data about a first characteristic portion 

sure in which the strobe light is emitted, the second exposure from the image data obtained in the first exposure by the data 

in which the strobe light is not emitted is carried out as 10 processing section 6. 

described above. The CPU 12 controls the data processing In FIGS. 5(A) and 5(B), (ai, bj) [i=j=l, 2, 3 ... n] 

section 6 to cause characteristic portions, such as a contour represents the (i, j)-th pixel block having 8x8 pixels in the 

in the image, to be extracted as data about the first charac- CCD 3 ('th* is a suffix indicating an ordinal number). Data 

teristic portion from the image data obtained in the first about the first characteristic portion is extracted one by one 

exposure by the data processing section 6. Moreover, the 15 from (ai, bj), (ai+1, bj) . . . (al+n, bj) . . . (ai, bj+1), (ai+1, 

CPU 12 detects the presence of a great difference (a bj+1) . . . (ai+n, bj+n). 

movement) in the photographing scene by comparing the For example, FIG. 3 shows a first photographed image 

characteristic portion obtained in the first exposure with that with a flash of light of the strobe 10, and FIG. 4 shows a 

obtained in the second exposure. second photographed image without a flash of light of the 

Accordingly, when the difference of the photographing 20 strobe 10, Persons 20, 21, a table 22, and chairs 23, 24 which 

scene is detected by the CPU 12 and there is formed a are mam objects and a book-shelf 25, a window 26, a distant 

judgment that the movement is quick, the accurate compari- view 27, etc. which are backgrounds appear on these images, 

son every pixel is difficult to make as described above. In Upper halves of the persons 20, 21 as the main objects have 

this case, the image data given when the strobe light is greatly moved. Let it be supposed that the chair 23 is black 

emitted and the AWB control value for strobe light are used 25 and the person 20 wears a white suit, 

for data -compression, and the processing for suitably select- T n m j s cas6j when a position of a part indicated by arrow 

ing the AWB control value (1) or the AWB control value for A of a contour 20a of the back of the person 20 in FIGS. 3 

strobe light is oot carried out. and 4 is viewed on the CCD 3, a contour image 20a' relative 

Further, in the case of photography under backlight or the 3Q to FIG. 3 falls within (ai+1, bj) and (ai+1, bj+1) as shown in 

like, the first exposure in which the strobe light is emitted FIG. 6 whereas a contour image 20a' relative to FIG. 4 falls 

and the second exposure in which the strobe light is not within (ai, bj) and (ai, bj+1) as shown in FIG. 7. Since the 

emitted are carried out. In this photography, when the main amount of reflected fight caused by the strobe 10 from the 

object in the second exposure is considerably moved with left side of the contour image 20a' is large in this state, the 

respect to the main object in the first exposure to produce a 35 left side of the contour image 20a' in FIGS. 6 and 7 is larger 

new background, a difference between light from the back- in quantity of light than the right side, 

ground newly produced and light produced by the reflection Accordingly, in FIG. 6, since an output (a signal propor- 

of the strobe light cannot be discriminated. For this reason, tional to a quantity of fight) from the pixel blocks (ai+1, bj) 

in the photography using the strobe light under the backlight, and (ai+1, bj+1) is large, the leading address of pixels of the 

it is not possible to accurately determine the contribution ^ pixel blocks (ai+1, bj) and (ai+1, bj+1) is temporarily stored 

degree of the strobe light from the value a/b. i n a memory portion of the data processing section 6. As a 

Thus, in a special scene, such as that under backlight, the result, data about a continuous first characteristic portion, 

white balance control is carried out by the CPU 12 using the such as a contour, in an image can be obtained. 

AWB control value for strobe light, and only in the uni- Likewise, the CPU 12 controls the data processing section 

formly dark photographing scene other than the special 45 to obtain data about a second characteristic portion, such 

scene, the processing for suitably selecting the AWB control ^ a contour in an image, obtained in the second exposure, 

value (1) or the AWB control value for strobe fight is carried i n the second characteristic portion, an output (a signal 

out * proportional to a quantity of light) from pixel blocks (ai+1 , 

Further, in a case where the quantity of light of the image bj) and (ai+1, bj+1) is extremely small whereas an output 

data in a pixel (object area) at which the strobe light does not 50 from pixel blocks (ai, bj) and (ai, bj+1) is large as shown in 

arrive is smaller than a predetermined value and the scene is FIG. 7. Therefore, the leading address of (ai, bj) and (ai, 

dark, the configuration for amplifying the image data by an bj+1) is stored in the data processing section 6. 

amplifier is employed. Thereby, the balance of brightness After that, the CPU 12 causes the signal processing 

between the main object exposed to the strobe fight and the section 6 to compare the data of the first characteristic 

background can be adjusted to adapt to out vision. 55 portion with the data of the second characteristic portion. In 

In the above embodiment, it was described that the the case of FIGS. 6 and 7, since the output of the pixel blocks 

contribution degree of the strobe light is compared every (ai+1, bj) and (ai+1, bj+1) has greatly varied, it is detected 

pixel and is obtained. But, the comparison method is not that a marked change has occurred between the first and 

limited to this. That is^ number of pixels constituting the second photographing scenes, in other words, it is detected 

CCD 3 ar^divide]pnto„b^^ that the second photographing scene has greatly moved with 

tennine^nun^ respect to the first photographing scene. In this embodiment, 

^everyblock unipln this manner, data can be compared every for convenience of explanation, it is concluded that a dif- 

block unit. This leads to simplifying the construction of a ference in a contour of a main object between pixel blocks 

hardware in a control system. adjacent to each other directly leads to a difference in a 

("For ex ample~7data may~b~e comparedleyery_tiloclcof -8x8' 65 scene. However, a difference within several pixel blocks is 

pixels3ii~the~basis of the JPEG system of static image allowable because, in practice, it does not mean a large 

compression. If so, data can be compared every block unit. difference in a scene. 
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Further, in the embodiment, an example was given in 
which the color measuring sensor 9 is used to obtain the 
color temperature information relative to R signal and B 
signal. However, the color measuring sensor 9 may be 
omitted as shown in FIG. 8. If so, the color temperature 5 
information relative to T and B signals is obtained from an 
image signal transmitted from the CCD 3. 

As described above, according to the electronic still 
camera of the present invention, a comparison is made 
between image data obtained when a CCD is exposed to 10 
light given from an object after a strobe flashes a light and 
image data obtained when the CCD is exposed to light from 
the object without the strobe flashing a light. From a 
comparison result, a determination is made as to how such 
a flash of light of the strobe has contributed to photography 15 
and, in each optional area of the object, either a white 
balance control value fixed by a white balance value fixing 
means which is a value given when the strobe does not flash 
a light or a predetermined white balance control value given 
when the strobe flashes a light is suitably selected and 20 
accordingly the final white balance control is performed. 
Therefore, for example, even in a scene where there are 
mixed a main object at which the light of the strobe can 
arrive and its background at which the strobe light cannot 
arrive, both the object and the background are photographed 25 
in a good state in which the white balance is maintained 
between the two. 

Further, since the variation of the white balance at a 
boundary line between the main object and the background 
can be made smoother, natural white balance control is 30 
carried out. 

Further, since an AWB control value is prevented from 
abruptly varying in the respective areas of the object, natural 
white balance control can be carried out. 35 

Further, by comparing images which have been photo- 
graphed individually in time, white balance control using an 
AWB control value for alight of the strobe can be performed 
without carrying out AWB control processing based on 
comparison data obtained by comparing image data obtained 40 
under a flash of light of the strobe with image data obtained 
under no flash of light of the strobe when the object moves 
quickly or when the camera is in panning. As a result, 
malfunction is prevented. 

Further, by stopping the above-mentioned AWB control 45 
processing in the case of a special scene, such as that of 
backlight, malfunction is prevented. 

Further, since it is possible to amplify a luminance level 
of image data in an area of the object at which the light of 
the strobe does not arrive and which is dark, unbalance of 50 
brightness in the image is overcome. 

What is claimed is: 

1. An electronic still camera comprising: 

an image pick-up element, such as a charge-coupled 
device, for picking up an object to be photographed; 55 

a frame memory for temporarily storing image data output 
from said image pick-up element; 

a strobe means for flashing light onto the object; 

comparison means for, in optional areas of the object, 60 
comparing at least image data obtained when said 
image pick-up element is exposed to light given from 
the object after said strobe means flashes light onto the 
object with image data obtained when said image 
pick-up element is exposed to light given from the 65 
object without said strobe means flashing light onto the 
object; 



determination means for, in each of the optional areas 
which has been compared by said comparison means, 
determining how much the light of said strobe means 
has contributed to photography; 

white balance value fixing means for fixing a white 
balance control value given when said strobe means 
does not flash light onto the object; and 

white balance control means for, with respect to image 
data obtained when said image pick-up element is 
exposed to light given from the object after said strobe 
means flashes light onto the object, controlling white 
balance such that, in each of the compared areas, either 
the white balance control value fixed by said white 
balance value fixing means or a predetermined white 
balance control value given when said strobe means 
flashes light onto the object is selected in accordance 
with a determination made by said determination 
means. 

2. The electronic still camera according to claim 1, 
wherein a white balance control value in each of the com- 
pared areas is suitably selected and set from values ranging 
from the white balance control value fixed by said white 
balance value fixing means to the predetermined white 
balance control value given when said strobe means flashes 
light onto the object on the basis of a contribution degree of 
the light of said strobe means which is determined by said 
determination means. 

3. The electronic still camera according to claim 2, further 
comprising: 

regulation means for regulating a selection allowable 
width of a white balance control value suitably selected 
from values ranging from the white balance control 
value fixed by said white balance value fixing means to 
the predetermined white balance control value given 
when said strobe means flashes light onto the object, 

4. The electronic still camera according to claim 1, further 
comprising: 

object movement detection means for detecting move- 
ment of the object by comparing image data of a 
plurality of picked-up images with each other, the 
predetermined white balance control value given, when 
said strobe means flashes light onto the object, being 
selected to perform white balance control when said 
object movement detection means detects that an 
amount of movement of the object is larger than a 
predetermined amount. 

5. The electronic still camera according to claim 1, 
wherein in case an image picked up when said strobe means 
does not flash light onto the object is uniformly smaller in 
quantity of light than a predetermined quantity over sub- 
stantially the whole surface of the image, either the white 
balance control value fixed by said white balance value 
fixing means or the predetermined white balance control 
value given when said strobe means flashes light onto the 
object is selected in each of the optional areas of the object 
to be determined by said determination means with respect 
to image data obtained when said image pick-up element is 
exposed to light given from the object after said strobe 
means flashes light onto the object in order to perform white 
balance control, whereas in case of backlight by which a 
picked-up image is not darkened uniformly over substan- 
tially the whole surface of the image, the predetermined 
white balance value given when said strobe means flashes 
light onto the object is selected to perform the white balance 
control. 
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6. The electronic still camera according to claim 1, further 
comprising: 

amplification means for amplifying image data in an area 
of the object at which the light of said strobe means 
does not arrive as a result of determination by said 
determination means in which a quantity of light is 
smaller than a predetermined quantity. 

7. An electronic still camera comprising: 

a charge-coupled device configured to capture an image 

data of an object to be photographed; 
a frame memory configured to temporarily store said 

image data output from said charge -coupled device; 
a strobe device configured to flash a light onto the object; 
data processor configured to, in optional areas of the 

object: 

compare at least image data obtained when said charge- 
coupled device is exposed to light reflected from the 
object after said strobe device flashes light onto the 
object with image data obtained when said charge- 
coupled device is exposed to light reflected from the 
object without said strobe device flashing light onto the 
object, and 

fix a white balance control value given when said strobe 
device does not flash light onto the object; and 

a central processor configured to determine, in each of the 
optional areas which has been compared, how the light 
of said strobe device has contributed to photography; 

wherein, with respect to image data obtained when said 
charge-coupled device is exposed to light given from 
the object after said strobe device flashes light onto the 
object, the data processor is configured to control white 
balance such that, in each of the compared areas, either 
the fixed white balance control value or a predeter- 
mined white balance control value given when said 
strobe device flashes the light onto the object is selected 
in accordance with a determination made by said 
central processor. 

8. The electronic still camera according to claim 7, 
wherein a white balance control value in each of the com- 
pared areas is suitably selected and set from values ranging 
from the white balance control value fixed by said data 
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processor to the predetermined white balance control value 
given when said strobe device flashes light onto the object 
on the basis of a contribution degree of the light of said 
strobe device which is determined by said central processor, 
5 9. The electronic still camera according to claim 8, 
wherein said central processor is configured to regulate a 
selection allowable width of a white balance control value 
suitably selected from values ranging from the white balance 
control value fixed by said data processor to the predeter- 

10 mined white balance control value given when said strobe 
device flashes light onto the object. 

10. The electronic still camera according to claim 7, 
wherein said central processor is configured to detect move- 
ment of the object by comparing image data of a plurality of 

15 captured images, and provide the predetermined white bal- 
ance control value, when said strobe device flashes light 
onto the object, to perform white balance control when said 
central processor detects that an amount of movement of the 
object is larger than a predetermined amount. 

20 11. The electronic still camera according to claim 7, 
wherein when quantity of light from an image picked up 
when said strobe device does not flash light onto the object 
is uniformly smaller than a predetermined quantity over 
substantially the whole surface of the image, the central 

25 processor selects in each of the optional areas of the object 
either the white balance control value fixed by said data 
processor or the predetermined white balance control value 
given when said strobe device flashes light onto the object 
in order to perform white balance control, whereas in case 

30 of backlight in which a picked-up image is not darkened 
uniformly over substantially the whole surface of the image, 
the predetermined white balance value given when said 
strobe device flashes light onto the object is selected by the 
central processor to perform the white balance control. 

35 12. The electronic still camera according to claim 7, 
further comprising: 

an amplifier configured to amplify image data in an area 
of the object at which the light of said strobe device 
does not arrive as a result of a determination by said 

40 central processor and in which a quantity of light is 
smaller than a predetermined quantity. 

***** 
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